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diagnosed to have suprainguinal disease or CFA disease on preoperative evaluation and patients who underwent infrainguinal intervention from contralateral retrograde or brachial access were excluded from the study. Patients demographics recorded were age, gender, comorbidities, and investigations preoperatively; intraoperative details included operative procedure, type of access, use of ultrasonography (USG), sheath size, and procedure performed. Postoperatively, closure method (manual/ closure device), access site, and systemic complications were recorded. Patients were evaluated in immediate postoperative period, within 24 h (early) and at 30 days (delayed period) for any access site complications.
Details of all patients were collected and entered into database. All patients preoperatively were on antiplatelets, preferably ecosprin. All procedures were carried out under local anesthesia and sedation; general anesthesia was rarely needed. Vascular sheaths were used in every patient after gaining access; sheath sizes ranged from 5 to 7 Fr. A modified Seldinger technique was used to cannulate the CFA after palpation directly (manual method); USG was required especially in obese patients. Postintervention arterial closure was achieved with the help of manual compression or closure device (Perclose Proglide Suture-Mediated Closure System; Abbott vascular, USA). The use of closure technique was at surgeon's discretion. All patients received 80 IU/kg of unfractionated heparin just after insertion of sheath. Intraoperatively, activated clotting time (ACT) was targeted between 250 and 300 s. The femoral sheaths were removed immediately after interventions in patients where closure device was used. In patients who had manual compression, sheath was removed after ACT dropped below 180 s. Sheaths were removed by vascular surgery trainees in vascular interventional unit. Compression pressure is moderate enough to compress not to occlude vessel which confirmed by palpating distal pulse. No definitive rules govern how long to hold pressure for various sheath sizes, but a general guideline of 3 min per French size has been used. [5] Manual compression was applied for 15 min or till bleeding stopped following above-mentioned principle. Manual compression patients were on bed rest till 6 h and closure device for 2 h postoperatively. Patients without any perioperative adverse events were discharged the next day. Patients were followed up for complications such as pseudoaneurysm, groin hematoma, ecchymosis, retroperitoneal hematoma, arterial thrombosis, laceration, arteriovenous (AV) fistula, arterial dissection, and need for blood transfusion at intervals mentioned above.
Statistical analysis
The Chi-square and Fisher's exact tests were used for analysis of categorical variables when appropriate and the Student's t-test for analysis of continuous variables. Statistical significance was defined as P < 0.05.
ReSUlTS
Detailed demographic data for those patients included in the study are shown in Table 1 . A total of 189 patients underwent antegrade femoral access for infrainguinal interventions which included femoral angioplasty/stenting and below the knee angioplasty. Of 189 patients, 148 (78%) were male (range 27-87 years with median age of 65 years) and 41 (22%) were female (range 45-87 years with median age of 66 years). Diabetes, hypertension, previous history of coronary artery disease, and chronic kidney disease were seen in 88%, 72%, 28%, and 11% of patients, respectively. Access was gained by palpation alone in 172 (91%) patients and USG was used in 17 (9%) patients. Sheath sizes varied from 5, 6, and 7 Fr. Access site closure was achieved by manual compression in 176 (93%) patients and closure device was deployed in only 13 (7%) patients.
Twenty-seven (14%) patients had access site complications [ Figure 1 ]. The mean age for patients who had complications was higher than without complications and was statistically significant (70 ± 10 vs. 65 ± 11 years; P = 0.02). Complications were significantly common in females (17 vs. 10; P = 0.04).
Ecchymosis was most common complications and occurred in 20 patients (74%), most commonly in males (13/20). Five (18.51%) patients had groin hematoma, of them 2 required blood transfusion and all were managed conservatively and no surgical intervention was required. Females had higher incidence of groin hematoma compared to males (3 vs. 2 patients) but less ecchymosis (7 vs. 13 patients). Two patients had access site pseudoaneurysm, one underwent USG-guided thrombin injection, and one expired on 3 rd postoperative day because of cardiac cause. Complications such as arterial dissection, thrombosis, laceration, AV fistula, and retroperitoneal hematoma were not seen in any of the patients till 30 th postoperative day. Patients who had USG-guided access complications were less (P = 0.07) but not statistically significant; methods such as direct arterial puncture by palpation or USG guidance do not influence complications. Sheath size of more than 6 Fr was associated with higher complications although was not statistically significant (P = 0.24).
Access site complications were seen in 24/172 (13.96%) of manual compression and 3/17 (17.65%) of closure device used patients. The mean hospitalization stay was longer in complication group and ranged from 1 to 7 days (4 ± 1 vs. 1 ± 1 day; P = 0.0001).
Access site-related complications following antegrade femoral access were influenced by age and gender. Although sheath size more than 6 Fr, direct access by palpation, and manual compression increase complications, these data are too small to interpret its significance.
dIScUSSIOn
Data regarding antegrade femoral access are underreported in available literature. Access techniques had evolved from direct arterial puncture to use of USG and fluoroscopy over the years. There is also a change in techniques of access closure from manual to closure devices (suture, collagen based, etc.). In case of antegrade access, pulsations in CFA are normal; hence, direct puncture is comparatively easy in thin patients but might require USG for obese patients, especially with pendulous abdomen. Previously published literature focuses mainly on the use of closure device in antegrade access closure but very less literature is available about manual compression for access closure. Hackl et al. [6] in their study showed that of 168 patients, 12 had complications including three pseudoaneurysm (1.8%) and nine hematomas (5.4%). They also reported that sheath size does not influence complications and platelet count influences it (P = 0.05). In a study of 55 patients with antegrade access (6 Fr sheath),Maxien et al. [7] reported 1 (1.7%) pseudoaneurysm, 2 (3.4%) minor hematoms, and 1 (1.7%)minor secondary bleeding. Schmelter [8] in their study of antegrade puncture of 93 patients found only minor vascular complications in seven cases (7.0%), with four cases of pseudoaneurysm (4.0%) and three cases of significant late bleeding (3.0%). Minko et al. [9] proved that obesity is an independent risk factor for access site complication in antegrade punctures. Dariushnia et al. [10] in society of intervention radiology (SIR) guidelines have reported pseudoaneurysm rate of 0.04%-0.1% and major hematoma requiring evacuation or blood transfusion of 0.5%-1.7%; in the present study, this incidence is 1% and 2.6% (only 1% required blood transfusion), respectively. In comparison with SIR guidelines, this study also included therapeutic interventions, which increases duration of the procedure. In our study, body mass index (BMI) was not available for all patients and hence not included as variable. Most of the available data had described use of closure device in antegrade access closure and these data have not been compared to manual compression. Techniques for gaining femoral access have not been compared in available literature; in our study, we tried to compare these data for access and closure device but the number of patients is less.
In our study of 189 patients, 27 had complications which included pseudoaneurysm (1.06%), groin hematoma (2.65%), and ecchymosis (10.59%) and these are comparable to other studies which included mainly closure device. One patient received reintervention in the form of thrombin injection and two received blood transfusion.
This is a single-center study and data were collected retrospectively. In a number of patients undergoing USG-guided access, use of closure device is very few. Females have higher incidence of groin hematoma, but numbers are few. Ecchymosis is most common complication. There is no general consensus about manual compression pressure and duration. Furthermore, variables such as BMI, number of punctures to get access, surgeon's expertise, and duration of procedure and technical failure of closure device can also influence access site complications and need to be considered as variables. Larger and equally distributed population with large sample size can help answer these questions.
cOnclUSIOn
Complications following antegrade femoral access are largely influenced by age, gender, use of USG guidance, sheath size, and use of closure device. Patients with access site complication have significantly increased hospital stay and invariably increased the cost of therapy.
Financial support and sponsorship
Nil.
Conflicts of interest
There are no conflicts of interest.
ReFeRenceS

